Research update: neurogenesis in adult brain and neuropsychiatric disorders.
Until recently neurogenesis in mammals was considered to occur only during the embryonic and early post-natal periods and to have no significant role in the adult nervous system. However, it is now accepted that neurogenesis occurs in two brain regions in adult mammals, namely, the hippocampus and olfactory bulb. In both regions new neurons arise from a resident population of neural progenitor cells that are maintained throughout adult life. Hippocampal neurogenesis is required for some types of hippocampal-dependent learning. Many factors enhance hippocampal neurogenesis including hormones, growth factors, drugs, neurotransmitters, and physical exercise as well as learning a hippocampal-dependent task. Other factors suppress hippocampal neurogenesis; these include aging, stress, glucocorticoids and stimuli that activate the pituitary/adrenal axis. Recently much attention has become focused on the relevance of hippocampal neurogenesis to the pathophysiology and treatment of mood disorders. Indeed all major pharmacological and non-pharmacological treatments for depression enhance hippocampal neurogenesis and suppressing hippocampal neurogenesis in mice blocks behavioral responses in some antidepressant-sensitive tests. Altered hippocampal neurogenesis may also play a pathophysiological role in neurodegenerative disorders such as Alzheimer's disease. How much neurogenesis occurs normally in other brain regions is unclear. Neural progenitors are found throughout the neuraxis including both neurogenic and non-neurogenic regions. When cultured in vitro or isolated and transplanted back into neurogenic brain regions, these cells can differentiate into neurons although in their in situ location they seem to behave as lineage-restricted glial progenitors. The environmental cues that limit the potential of progenitor cells in non-neurogenic brain regions are unknown. However, an emerging view is that astrocytes, a subset of which also functions as neural progenitor cells, are critical in regulating the local environment. After transplantation into adult brain, neural stem cells are capable of surviving and differentiating into both neurons and glial cells, offering hope that stem cell therapy may be utilized to treat a variety of neurological and perhaps psychiatric disorders. The widespread existence of endogenous neural progenitors even in non-neurogenic brain regions also offers hope that the potential of these cells may be harnessed to repair cellular injuries caused by injuries such as stroke, trauma or neurodegenerative diseases. While obstacles remain to both approaches, stem-cell-based therapies remain an area of intense research interest.